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CONSTITUTION: A signal system clock generation part 1 1 
calculates the frequency-dividing ratio of a high-frequency clock 
from radius data for indicating the irradiation position of the 
recording laser beam of an optical disk stamper obtained from a 
recording position detector 7 and obtains a high-resolution and low- 
frequency reference clock. A mask signal reproducing machine 13 is 
controlled by a host controller 9 and transmits a master signal to a 
cutting signal processing part 12 along with the signal reference 
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converts it to a recording signal. A cutting optical part 14 modulates 
the recording laser beam based on the recording signal and records 
them on an optical disk stamper 1. The optical disk stamper 1 is 
rotated at a constant speed by a signal system reference clock and 
a signal rate in proportional to the irradiation position information is 
used, thus quickly performing a stable cutting. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. #### shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical disk original recording record approach which records a signal on optical disk original 
recording Rotate said optical disk original recording at a fixed engine speed, and the exposure location of the 
record laser beam which is irradiating said optical disk original recording is detected. A signal system 
reference clock is generated from the information on said rotational frequency and said exposure location. 
The optical disk original recording record approach characterized by generating the record signal which 
carried out coding modulation processing of the signal recorded on said optical disk original recording based 
on said signal system reference clock, and recording said record signal on said optical disk original recording. 

[Claim 2] It is the optical disk original recording record approach characterized by the frequency of said 
signal system reference clock becoming high continuously in proportion to the radius of said optical disk 
original recording which is said exposure location in the optical disk original recording record approach 
according to claim 1. 

[Claim 3] It is the optical disk original recording record approach characterized by said signal system 
reference clock calculating a division ratio from said exposure location and said rotational frequency, 
carrying out dividing of the frequency from a high— frequency oscillator based on this division ratio, 
generating a low frequency reference clock, carrying out multiplying of this low frequency reference clock in 
claim 1 and the optical disk original recording record approach according to claim 2, and generating. 
[Claim 4] In the optical disk original recording recording device which records a signal on optical disk original 
recording A reference clock generating means to generate the rotation reference clock which controls the 
engine speed of optical disk original recording, and the migration reference clock which controls the 
exposure location of a record laser beam, A rotation means to rotate said optical disk original recording at a 
fixed rotational frequency based on said rotation reference clock, A migration means to move said exposure 
location to radial [ of said optical disk original recording ] based on said migration reference clock, A 
detection means to detect said exposure location moved with this migration means, and said exposure 
location, to which it detected with this detection means and a signal system reference clock generating 
means to generate the signal system reference clock for record signals based on said rotational frequency, 
A record signal generation means to perform coding modulation processing to the signal recorded on said 
optical disk original recording based on this signal system reference clock, and to generate said record 
signal, The optical disk original recording recording device characterized by having a record means to carry 
out light modulation of said record laser beam based on said record signal from this record signal generation 
means, and to record said record signal on said optical disk original recording. 
[Claim 5] It is the optical disk original recording recording device characterized by making it high 
continuously in proportion to the radius of said optical disk original recording which is said exposure location 
which detected the frequency of said signal system reference clock with said detection means in the optical 
disk original recording recording device according to claim 4. 

[Claim 6] In claim 4 and an optical disk original recording recording device according to claim 5 said signal 
system reference clock generating means The dividing section which computes a division ratio from said 
exposure location detected with said detection means, and said rotational frequency, carries out dividing of 
the high-frequency clock from an oscillator based on this division ratio, and generates a low frequency 
reference clock, The optical disk original recording recording device characterized by having the multiplying 
section which carries out multiplying of said low frequency reference clock generated in said dividing section 
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by the phase locked loop, and generates said signal system reference clock. 

[Claim 7] In the optical disk original recording recording device equipped with a signal regeneration means to 
reproduce the signal recorded on optical disk original recording, and a record signal generation means to 
modulate the signal from this signal regeneration means to a predetermined modulation technique, and to 
generate a record signal Said signal regeneration means and said record signal generation means are an 
optical disk original recording recording device characterized by operating based on said signal system 
reference clock generated from the engine speed of said optical disk original recording, and said exposure 
location of the record laser beam which is irradiating said optical disk original recording. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical disk original recording record approach and 
optical disk original recording recording devices of a CLV disk, such as a compact disk (CD:Compact Disk), a 
mini disc (MD:iViini disk) or a laser disc (LD:Laser Disk), and a digital videodisc (DVD:Digital Video Disk). 
[0002] 

[Description of the Prior Art] Conventionally, as the disk roll control approach of record playback of an 
optical disk, there are a constant angular velocity (CAV:Constant Anguler Velocity) control approach and the 
constant linear velocity (CLV:Constant Linear Velocity) control approach. If processing which carries out 
exposure record of the record signal is considered as cutting at the optical disk original recording for 
manufacturing an optical disk and the optical disk played by a CAV disk and CLV control in the optical disk 
played by CAV control is used as a CLV disk, a CAV disk will be cut by the CAV control approach, and a 
CLV disk will usually be cut by the CLV control approach. Drawing 7 is the mimetic diagram showing the 
relation between the rotational frequency by the playback location of a CAV disk and a CLV disk, and sector 
length. Drawing 7 (a) is a CAV disk and drawing 7 (b) is a CLV disk. 

[0003] The CAV control record approach is the approach of fixing the angular rate of rotation of optical disk 
original recording, and recording rt As shown in drawing 7 (a), in order that the CAV disk manufactured by 
the CAV control record approach may be controlled uniformly and may record the rotational frequency of 
the spindle motor made to rotate an optical disk, sector length becomes long toward inner circumference to 
a periphery. In the playback machine which plays a CAV disk, since the rotational frequency is fixed, rapid 
access is possible. This CAV disk fits the record medium of systems which carry out random access of the 
code data, such as external memory of a computer. 

[0004] On the other hand, the CLV control record approach is the approach of fixing optical disk linear 
velocity in the location of the record laser beam which irradiates an optical disk, and recording it. As shown 
in drawing 7 (b), it goes across the CLV disk manufactured by the CLV control record approach all over an 
optical disk, and the roll control (with a radius, an engine speed is changed, it is quick in an engine speed at 
inner circumference, and an engine speed is made low on a periphery.) of it is carried out, and it records 
data so that it may become fixed recording density. Therefore, it is possible to constitute the sector of fixed 
length from inner circumference of an optical disk continuously in the shape of a spiral to a periphery, and 
recording density can be raised. Moreover, since the recording density on an optical disk is fixed, record / 
playback conditions are almost the same in every location of an optical disk This CLV disk fits the medium 
which reproduces sequential data, such as voice and an image. 

[0005] Since the compact disk (CD:Compact Disk) and mini disc (MD:Mini Disk) which are generally used are 
a medium for music playback, it is a CLV disk, and video discs, such as a laser disc for image reproduction 
(LD:Laser Disk) and a digital videodisc (DVD:Digital Video Disk), are also CLV disks. The optical disk original 
recording recording device which records a record signal on optical disk original recording by the CLV 
control record approach is explained by making CD cutting system into an example. 

[0006] Drawing 8 is the block diagram showing the outline configuration of the optical disk original recording 
recording apparatus in the conventional technique, drawing 8 — setting — 1 — optical disk original 
recording and 2 — a turntable and 3 — the spindle motor section and 4 — the roll control section and 5 — 
the sliding-mechanism section and 6 — a migration control section and 7 — for a host controller and 10, as 
for the cutting signal-processing section and 1 3, a power control section and 1 2 are [ a record position 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/04/06 



JP,08-339625,A [DETAILED DESCRIPTION] 



2/11 ^— v 



transducer and 8 / the mechanical-system clock generation section and 9 / a master signal regeneration 
machine and 14 ] cutting optical departments. 

[0007] In drawing 8 , an optical disk original recording recording apparatus records a record signal on a 
periphery in the shape of a spiral from the inner circumference of the optical disk original recording 1. The 
pit train of the record signal of the shape of a recorded spiral is called truck. Although there are a migration 
turntable method to which the turntable 2 which adsorbs or pinches the optical disk original recording 1 is 
moved as a method which moves a record laser beam to radial [ of the optical disk original recording 1 ] f and 
a migration optical-system method which move the optical system which irradiates the record laser beam 
from the cutting optical department 14 to optical disk original recording in order to record a record signal on 
the optical disk original recording 1 in the shape of a spiral, a migration turntable method explains as an 
example here. 

[0008] The optical disk original recording 1 is adsorbed or pinched by the turntable 2 of the spindle motor 
section 3, and rotates by the spindle motor section 3. The spindle motor section 3 is controlled by the CLV 
control record approach so that the linear velocity of the optical disk original recording in the exposure 
location of the record laser beam which irradiates the optical disk original recording 1 always becomes fixed 
with the roll control signal from the roll control section 4. Therefore, in connection with a record location 
moving to a periphery from inner circumference, when recording a record signal on the optical disk original 
recording 1 from inner circumference at a periphery, the rotational frequency of the optical disk original 
recording 1 becomes low gradually, as shown in drawing 7 (b). 

[0009] When the radius of the exposure location of a record laser beam is set to R on the optical disk 
original recording 1 which will rotate at an engine speed N if this is expressed with a formula, linear velocity 
v is expressed with (1) type. v=2andpi-R- (N/60) (1) 

If it solves about a rotational frequency N, it will become like at (2) types. 
N= 60.v/(2 and pi-R) (2) 

Therefore, in order to keep linear velocity constant in the CLV control record approach, the engine speed N 
of the spindle motor section 2 is controlled according to (2) types to change in inverse proportion to the 
radius R of the optical disk original recording 1. 

[0010] The roll control section 4 generates a roll control signal according to the frequency of the rotation 
reference clock from the mechanical-system clock generation section 8, and rotates the spindle motor 
section 3. 

[0011] The mechanical-system clock generation section 8 generates the rotation reference clock supplied 
to the roll control section 4 according to the linear-velocity set point supplied from the host controller 9, or 
the migration reference clock supplied to the migration control section 6. Based on the radius data supplied 
from the record position transducer 7, these reference clocks are generated so that the linear velocity in 
the exposure location of the record laser beam of the optical disk original recording 1 may become always 
fixed. 

[0012] The sliding-mechanism section 5 is the device section for moving the spindle motor section 3 which 
it adsorbs or pinches [ section ] and rotates the optical disk original recording 1 to radial [ of the optical 
disk original recording 1 ] with the migration control signal from the migration control section 6. Although the 
move mode of the sliding-mechanism section 5 has the delivery screw method to which a delivery screw is 
rotated by the slide motor and a turntable 2 is moved, and the linear motor system to which a magnetic 
circuit is constituted and a turntable 2 is moved, it makes a delivery screw method an example here. 
[0013] A turntable 2 detects the record position transducer 7 to a precision using the linear scaler which 
prepared the distance which moved to radial [ of the optical disk original recording 1 ] in the sliding- 
mechanism section 5, and outputs it to the mechanical-system clock generation section 8. This location 
detection can detect the exposure location of a record laser beam as a radius location on the optical disk 
original recording 1, and the roll control of the spindle motor section 3 and migration control of the sliding- 
mechanism section 5 are performed based on the radius data of this optical disk original recording 1. 
[0014] The migration control section 6 generates a migration control signal based on the migration reference 
clock from the track pitch set point and the mechanical-system clock generation section 8 from the host 
controller 9, and supplies it to the sliding-mechanism section 5. To keep constant the track pitch set up 
with the track pitch set point, a migration control signal supervises the rotational frequency reference clock 
from the mechanical-system clock generation section 8, and is controlling the passing speed of the sliding- 
mechanism section 5 in proportion to the rotational frequency. If a track pitch is set to P, it is a feed rate 
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vs. vs=P-N/60 (3) 
It becomes. 

[0015] The master signal regeneration machine 13 reproduces the master medium 24, and outputs a master 
signal. The master medium 24 is a source of a record signal recorded on the optical disk original recording 1, 
and has U MACHIKKU video tape, a data 8mm tape, DAT (Digital Audio Tape) and CD, CD-WO (Compact 
Disk-Write Once), etc. as a medium. 

[0016] The cutting signal-processing section 12 performs coding modulation processing of the master signal 
reproduced with the master signal regeneration machine 13 based on a low frequency reference clock, and 
outputs it to the cutting optical department 14 as a record signal. 

[0017] The cutting optical department 14 records the record signal generated in the cutting signal- 
processing section 12 on the optical disk original recording 1. For a record laser light source, Ar*- laser (laser 
wavelength of 0.4579 micrometers) is used, and a small record laser beam spot is obtained to it using the 
objective lens of a high numerical aperture. According to a record signal, light modulation of the record laser 
beam is carried out using EO (Electro Optical) modulator, the control (focus servo) which always maintains a 
fixed distance at the optical disk original recording 1 accomplishes it, and it irradiates a record laser beam 
and cuts a record signal into the optical disk original recording 1. 

[0018] The power control section 10 controls the laser power of the record laser beam which irradiates the 
optical disk original recording 1 from the cutting optical department 14. 

[0019] Here, the configuration and processing of the roll control section 4 and the cutting signal-processing 
section 12 are explained to a detail using drawing 9 and drawing 10 . The configuration and processing of the 
roll control section 4 are explained using drawing 9 . Drawing 9 is the block diagram showing the outline 
configuration of the spindle control section of the CLV optical disk original recording recording apparatus in 
the conventional technique, here — 15 — a crystal oscillator and 17 — for a phase comparator and 22, as 
for a rotational frequency detector and 35, a low pass filter (LPRLow Pass Filter) and 34 are [ a 
microprocessor and 18 / the 1st counting-down circuit and 20 / drive amplifier and 36 ] spindle motors. 
[0020] In drawing 9 , the radius data from the record position transducer 7 are incorporated by the 
microprocessor 17, and a microprocessor 17 calculates the division ratio according to radius data, and sets 
up the division ratio of the 1st counting-down circuit 18. The 1st counting-down circuit 18 carries out 
dividing of the RF generated from a crystal oscillator 15, and outputs a desired rotation reference clock. The 
rotation reference clock is supplied to the phase comparator 20 in the roll control section 4. 
[0021] A phase comparator 20 compares the phase of the rotation clock generated from the rotational 
frequency detector 34 arranged at the spindle motor section 3, and a rotation reference clock, and outputs 
the phase error signal. A ripple component is removed by LPF22 and the phase error signal is supplied to a 
spindle motor 36 through the drive amplifier 35. Phase control of the rotational frequency of a spindle motor 
36 is carried out so that the frequency of the rotation clock generated with the rotational frequency 
detector 34 and a rotation reference clock may be in agreement. 

[0022] The rotational frequency detector 34 is connected with the rotating part of a spindle motor 36, 
detects the rotational frequency, and generates the pulse according to a rotational frequency etc. Generally, 
a rotary encoder etc. is used. 

[0023] Next, the configuration and processing of the cutting signal-processing section 12 are explained 
using drawing 10 . Drawing 10 is the block diagram showing the outline configuration of the cutting signal- 
processing section 10 of CD in the conventional CLV disk original recording recording apparatus. Processing 
is explained to a detail using drawing 10 . 

[0024] In drawing 10 , according to the command from the host controller 9, the master signal regeneration 
machine 13 reproduces the master medium 24, and outputs a master signal. The master signal outputted 
from the master signal regeneration machine 13 is inputted into the CIRC (Cross-Interleave Read 
SolomonCode) encoder 26, and interleave processing and addition of an error correcting code are made. 
Then, it is inputted into the EFM (Eight to Fourteen Modulation) modulator 27, and eight-to-fourteen 
modulation of the sub-code from the sub-code generator 29 is added and carried out The signal by which 
eight-to-fourteen modulation was carried out is outputted to the cutting optical department 14 as a record 
signal. Here, these CIRC encoders 26, the eight-to-fourteen modulation machine 27, and the sub-code 
generator 29 are controlled by the control clock from a timing generator 28. A timing generator 28 generates 
and outputs the clock of a desired frequency from the reference clock from an internal oscillator 37. 
[0025] Manufacture of a CLV disk was performed by conventionally recording the record signal of the fixed 
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rate from the cutting signal-processing section 12 on the optical disk original recording 1 in which is the 
CLV control record approach, namely, the roll control is carried out by the above configurations by the 
constant linear velocity. 
[0026] 

[Problem(s) to be Solved by the Invention] By the above mentioned conventional CLV control record 
approach, it is recording by changing the rotational frequency of optical disk original recording with radius 
data. In the case of CD, in the case of 3Hz - 10Hz and MD, the rotational frequency changes in 6Hz - 16Hz. 
Moreover, passing speed also changes with change of a rotational frequency. 

[0027] Since a rotational frequency and passing speed become slow gradually as cutting progresses (as it 
goes to a periphery), cutting takes much time amount The time amount which cutting takes poses a big 
problem in current [ which has an optical disk in the inclination of high density and large-capacity-izing ]. 
[0028] It becomes change of the oscillation frequency of the machine part of an optical disk original 
recording recording device, when in agreement with the resonance frequency of machine part, mechanism 
resonance takes place, and a partial focal gap of a record laser beam and turbulence of a track pitch 
produce change of a rotational frequency. 

[0029] Since radius data and a rotational frequency have the relation of an inverse proportion, the count 
result precision produced from the resolving power of a record location detecting element differs greatly on 
the inner circumference and the periphery of optical disk original recording. Especially in inner 
circumference, the variation of a rotational frequency becomes large and machine part may be excited. 
Moreover, since the rates of the engine-speed change by the inside-and-outside periphery differed, it had 
the fault that the loop filter property of the servo circuit which controls the spindle motor section could not 
be optimized. 

[0030] The purpose of this invention is in the optical disk original recording recording apparatus which 
records information on the optical disk original recording of a CLV disk to shorten the time amount which 
cutting takes. Moreover, it is in offering the optical disk original recording record approach and optical disk 
original recording recording device which can perform rotation control which prevented the focal gap of a 
record laser beam and the turbulence of a track pitch resulting from the mechanical vibration produced in 
order to change the engine speed of optical disk original recording, and was stabilized by optimization of a 
servo property. 
[0031] 

[Means for Solving the Problem] Therefore, in this invention according to claim 1, it sets to the optical disk 
original recording record approach which records a signal on optical disk original recording. Rotate optical 
disk original recording at a fixed engine speed, and the exposure location of the record laser beam which is 
irradiating optical disk original recording is detected. A signal system reference clock is generated from the 
information on a rotational frequency and an exposure location, the record signal which carried out coding 
modulation processing of the signal recorded on optical disk original recording based on a signal system 
reference clock is generated, and it is characterized by recording a record signal on optical disk original 
recording. 

[0032] Moreover, in this invention according to claim 2, the frequency of a signal system reference clock is 
characterized by becoming high continuously in proportion to the radius of the optical disk original recording 
which is an exposure location in the optical disk original recording record approach according to claim 1. 
[0033] Moreover, in this invention according to claim 3, in claim 1 and the optical disk original recording 
record approach according to claim 2, a signal system reference clock calculates a division ratio from an 
exposure location and a rotational frequency, carries out dividing of the frequency from a high— frequency 
oscillator based on a division ratio, and is characterized by generating a low frequency reference clock, 
carrying out multiplying of the low frequency reference clock, and generating it. 

[0034] Moreover, in this invention according to claim 4, it sets to the optical disk original recording recording 
device which records a signal on optical disk original recording. A reference clock generating means to 
generate the rotation reference clock which controls the engine speed of optical disk original recording, and 
the migration reference clock which controls the exposure location of a record laser beam, A rotation means 
to rotate optical disk original recording at a fixed rotational frequency based on a rotation reference clock, A 
migration means to move an exposure location to radial [ of optical disk original recording ] based on a 
migration reference clock, A detection means to detect the exposure location moved with a migration 
means, and a signal system reference clock generating means to generate the signal system reference clock 
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for record signals based on the exposure location and rotational frequency which were detected with the 
detection means, A record signal generation means to perform coding modulation processing for the signal 
recorded on optical disk original recording based on a signal system reference clock, and to generate a 
record signal, It is characterized by having a record means to carry out light modulation of the record laser 
beam based on the record signal from a record signal generation means, and to record a record signal on 
optical disk original recording. 

[0035] Moreover, according to this invention according to claim 5, in the optical disk original recording 
recording device according to claim 4, the frequency of a signal system reference clock is characterized by 
becoming high continuously in proportion to the radius of the optical disk original recording which is the 
exposure location detected with the detection means. 

[0036] According to this invention according to claim 6, it sets to claim 4 and an optical disk original 
recording recording device according to claim 5. Moreover, a signal system reference clock generating 
means The dividing section which computes a division ratio from the exposure location detected with the 
detection means, and a rotational frequency, carries out dividing of the high— Frequency clock from an 
oscillator based on a division ratio, and generates a low frequency reference clock, It is characterized by 
having the multiplying section which carries out multiplying of the low frequency reference clock generated 
in the dividing section by the phase locked loop, and generates a signal system reference clock. 
[0037] Moreover, a signal regeneration means to reproduce the signal recorded on optical disk original 
recording in this invention according to claim 7, In the optical disk original recording recording device 
equipped with a record signal generation means to modulate the signal from a signal regeneration means to a 
predetermined modulation technique, and to generate a record signal a signal regeneration means and a 
record signal generation means It is characterized by operating based on the signal system reference clock 
generated from the engine speed of optical disk original recording, and the exposure location of the record 
laser beam which is irradiating optical disk original recording. 
[0038] 

[Function] According to this invention, optical disk original recording rotates with the fixed number of 
rotations according to a rotation reference clock with a rotation means, and moves to radial [ of optical disk 
original recording ] by the constant linear velocity based on a migration reference clock with a migration 
means. The movement magnitude of the exposure location of the record laser beam to the optical disk 
original recording by migration of optical disk original recording is detected by the detection means. The 
exposure positional information accompanying the movement magnitude is supplied to a record signal- 
control means and a record means. With a record signal-control means, a signal system reference clock is 
generated based on the exposure positional information from a detection means, and it outputs to a record 
means. With a record means, the laser power of a record laser beam is controlled by the record positional 
information on optical disk original recording, and engine-speed information on optical disk original recording, 
and the record signal sent out according to the signal system reference clock is recorded on optical disk 
original recording. That is, a CLV disk is producible by cutting into the optical disk original recording which 
rotates at a fixed engine speed at the signal rate proportional to exposure positional information. 
[0039] Since high-speed rotation of the optical disk original recording can be carried out at a fixed rotational 
frequency and a record signal can be recorded by this, compared with the CLV control made low, cutting of 
optical disk original recording can perform a rotational frequency in a short time gradually. 
[0040] Moreover, the mechanical resonance frequency of an optical disk original recording recording device 
can be avoided, the engine speed at the time of cutting of optical disk original recording can be set up, the 
mechanism excitation by change of an engine speed can also be lost, it can cross all over optical disk 
original recording, and a focal gap of a record laser beam and turbulence of a track pitch can be prevented. 
[0041] Moreover, the movement magnitude which the exposure location on optical disk original recording 
moves is fixed, and since the rate of change of a signal rate is also fixed, the signal system reference clock 
which can optimize the loop filter property in rotation, migration, and a signal system reference clock 
generating means, is stabilized, and changes continuously is obtained. 

[0042] Moreover, since a signal system reference clock calculates a division ratio from an exposure location 
and said rotational frequency, carries out dividing of the high-frequency clock from an oscillator based on a 
division ratio, generates a low frequency reference clock, carries out multiplying of the low frequency 
reference clock and generates a signal system reference clock, it can raise the resolving power of a signal 
system reference clock, and can prevent generating of the signal system jitter by the frequency step 
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response. 
[0043] 

[Example] The optical disk original recording record approach and optical disk original recording recording 
device in this invention are explained using drawing 4 from drawing 1 . Drawing 1 is the block diagram 
showing the outline configuration of the optical disk original recording recording apparatus in this invention. 
drawing 1 — setting — 1 — optical disk original recording and 2 — a turntable and 3 — the spindle motor 
section and 4 — the roll control section and 5 — the sliding-mechanism section and 6 — a migration 
control section and 7 — a record position transducer and 8 — for a power control section and 1 1, as for 
the cutting signal-processing section and 13 t the signal system clock generation section and 12 are [ the 
mechanical-system clock generation section and 9 / a host controller and 10 / a master signal regeneration 
machine and 14 ] cutting optical departments. 

[0044] The optical disk original recording 1 is adsorbed or pinched in drawing 1 by the turntable 2 with which 
the spindle motor section 3 is equipped pivotable. The spindle motor section 3 carries out a rotation drive 
with the roll control signal corresponding to the predetermined rotational frequency supplied from the roll 
control section 4. 

[0045] The sliding-mechanism section 5 is a device for the record laser beam irradiated by the optical disk 
original recording 1 to move the spindle motor section 3 which carries out the rotation drive of the optical 
disk original recording 1 so that it may move to radial [ of the optical disk original recording 1 ]. Migration of 
the spindle motor section 3 of this sliding-mechanism section 5 is controlled by the migration control signal 
supplied from the migration control section 6. 

[0046] The spindle motor section 3 detects to a precision the location moved to radial [ of the optical disk 
original recording 1 ] by the sliding-mechanism section 5, and the record position transducer 7 outputs the 
positional information as radius data. Generally, a linear scaler is used. 

[0047] The mechanical-system clock generation section 8 generates the rotation reference clock supplied 
to the roll control section 4 for performing the roll control of the spindle motor section 3, and the migration 
reference clock supplied to the migration control section 6 for performing migration control of the sliding- 
mechanism section 5. En the optical disk original recording record approach of this invention, since the drive 
of a motor is CAV control, the rotational frequency of the spindle motor section 3 is a fixed rotational 
frequency, and the passing speed of the sliding-mechanism section 5 is also fixed passing speed 
corresponding to a rotational frequency. As for a rotation reference clock, it is effective to set up the 
frequency which could set up freely by the host controller 9 and avoided the resonance frequency of the 
machine part of an optical disk original recording recording device as a rotation reference clock. 
[0048] Based on the radius data detected by the record position transducer 7, the power control section 10 
controls the laser power of a record laser beam so that the dose of the record laser beam per unit area of 
the optical disk original recording 1 becomes fixed. Linear velocity becomes quick and big record laser beam 
power is needed for record as it goes to a periphery from the inner circumference of the optical disk original 
recording 1, when recording the record signal of the same die length in a CAV control record. Then, based 
on the radius data from the record position transducer 7, from the inner circumference of the optical disk 
original recording 1, toward a periphery, it controls so that laser power becomes high. 

[0049] Based on the engine-speed set point from the radius data and the host controller 9 from the record 
position transducer 7, the signal system clock generation section 1 1 generates the signal system reference 
clock used as the criteria of the sending-out rate of a record signal so that all the record pits recorded on 
the optical disk original recording 1 may serve as a sector configuration of fixed length spatially. 
[0050] The cutting signal-processing section 12 changes into a desired modulation technique the master 
signal outputted from the master signal regeneration machine 13. A modulation technique has eight-to- 
fourteen modulation, a modulation (2/7), a modulation (4/9), a modulation (8/15), etc., and this example 
describes as an example the eight-to-fourteen modulation currently used by CD or MD to it. 
[0051] The cutting optical department 14 carries out exposure record of the record signal generated in the 
cutting signal-processing section 12 at the optical disk original recording 1. For a record laser light source, 
argon (Ar+) laser (laser wavelength: 0.4579 micrometers) or krypton (Kr) laser (laser wavelength: 0.351 
micrometers) is used, and a small record laser beam spot is obtained to it using the objective lens of a high 
numerical aperture. According to a record signal, light modulation of the record laser beam is carried out 
using EO modulator, a focus servo is applied so that it may always focus on the optical disk original 
recording 1, and it carries out exposure record of the record signal at the photoresist film on the optical disk 
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original recording 1. 

[0052] Here explains the configuration and processing of the signal system clock generation section 1 1 and 
the cutting signal-processing section 12 to a detail among the above-mentioned configurations. First the 
signal system clock generation section 1 1 is explained using drawing 2 . Drawing 2 is the block diagram 
showing the outline configuration of one example of the signal system clock generation section in the optical 
disk original recording recording apparatus of this invention. In drawing 2 , 15 is a crystal oscillator, 16 is the 
dividing section, and it consists of a microprocessor 17 and the 1st counting-down circuit 18. 19 is the 
multiplying section and consists of a phase comparator 20, a voltage controlled oscillator (VCO:Voltage 
Controlled Oscillator) 21, LPF22, and the 2nd counting-down circuit 23. 

[0053] In drawing 2 , a crystal oscillator 15 generates the high frequency clock for generating a low 
frequency reference clock, and generates the low frequency reference clock of the frequency which is 
proportional to the sending-out rate of a cutting signal in the dividing section 16. The host controller 9 sets 
up the rotational frequency which rotates the optical disk original recording 1. The radius data in which the 
exposure location of the record laser beam of the optical disk original recording 1 from the record position 
transducer 7 is shown are incorporated by the microprocessor 17, and a microprocessor 17 computes the 
division ratio of a high-frequency clock from radius data and the rotational frequency set point, and sets a 
division ratio to the 1st counting-down circuit 18. According to the division ratio from a microprocessor 17, 
the 1st counting-down circuit 18 carries out dividing of the high-frequency clock from a crystal oscillator 
15, and generates a high resolution low frequency reference clock. 

[0054] Based on the low frequency reference clock, a signal system reference clock is generated in the 
multiplying section 19. This multiplying section 19 consists of phase locked loops (PLL Phase Locked Loop). 
A low frequency reference clock is supplied to a phase comparator 20, and a phase comparator 20 
compares the phase of the clock which carried out dividing of the output signal of VC021 to the low 
frequency reference clock with the 2nd counting-down circuit 23, and outputs the phase error signal. LPF22 
removes and graduates the ripple component of a phase error signal. VC021 generates the signal system 
reference clock fr proportional to input voltage. Dividing of this signal system reference clock is carried out 
by the division ratio which is equivalent to a desired multiplying ratio with the 2nd counting-down circuit 23, 
and it returns to a phase comparator 20. The negative feedback loop formation of this multiplying section 19 
is committed so that the phase error of two clocks inputted into a phase comparator 20 may be abolished. 
[0055] Next, the cutting signal-processing section 12 is explained using drawing 3 by making the case of the 
cutting signal system in CD into an example. Drawing 3 is the block diagram showing the outline 
configuration of one example of the cutting signal-processing section in the optical disk original recording 
recording apparatus of this invention. In drawing 3 , 24 is a master medium, 25 is CD encoder, and, for 26, as 
for an eight-to-fourteen modulation machine and 28, a CIRC encoder and 27 are [ a timing generator and 
29 ] sub-code generators. 

[0056] In drawing 3 , the master signal regeneration machine 13 is controlled by the host controller 9, and 
reproduces the master medium 24. As for the master medium 24 used for this example, CD, CD-WO, etc. 
are suitable. 

[0057] The master signal outputted from the master signal regeneration machine 13 is supplied to the CD 
encoder 25. The CD encoder 25 consists of a CIRC encoder 26, an eight-to-fourteen modulation machine 
27, and a timing generator 28. A master signal is inputted into the CIRC encoder 26, and interleave 
processing and addition of an error correcting code are made. Then, it is inputted into the eight-to-fourteen 
modulation machine 27. The sub-code data from the sub-code generator 29 are added, and eight-to- 
fourteen modulation of the master signal inputted into the eight-to— fourteen modulation machine 27 is 
carried out to it and coincidence. The signal by which eight-to-fourteen modulation was carried out is 
outputted to the cutting optical department 14 as a record signal. 

[0058] These CIRC encoders 26, the eight-to-fourteen modulation machine 27, and the sub-code generator 
29 operate with the various control clocks from a timing generator 28. The signal system reference clock 
supplied from the signal system clock generation section 11 is inputted into a timing generator 28, in a 
timing generator 28, generates a predetermined clock required of each part on the basis of the supplied 
clock, and outputs each. By the above configuration, the master signal from the master signal regeneration 
machine 13 is changed into a record signal, and it records on the optical disk original recording 1. 
[0059] The processing actuation in the above-mentioned configuration is explained using drawing 1 and 
drawing 4 . In drawing 1 , the optical disk original recording 1 is pinched by the turntable 2 of the spindle 
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motor section 3, and is rotating at the fixed rotational frequency according to the rotation reference clock 
of the mechanical-system clock generation section 8. Moreover, the migration reference clock of the 
mechanical-system clock generation section 8 is supplied also to the sliding-mechanism section 5, and the 
optical disk original recording 1 and the spindle motor section 3 move to radial [ of the optical disk original 
recording 1 ] based on a migration reference clock. 

[0060] The movement magnitude of the sliding-mechanism section 5 is detected by the record position 
transducer 7, and the radius data in which the exposure location of the record laser beam on the optical disk 
original recording 1 is shown are supplied to the power control section 10 and the signal system clock 
generation section 11. 

[0061] Based on the record signal generated in the cutting signal-processing section 12, the cutting optical 
department 14 carries out light modulation of the record laser beam from a record laser light source using 
EO modulator, and records it on the optical disk original recording 1. 

[0062] Drawing 4 is the outline diagram showing the record signal by the optical disk original recording 
recording device in this invention, (a) is the frequency of the channel clock of the conventional CLV control, 
(b) is a record signal over the channel clock of (a), and (d) is [ (c) is the frequency of the channel clock in 
this invention, and ] a record signal over the channel clock of (c). In drawing 4 , if the channel clock period 
which is the transmission fundamental frequency of a record signal is set to 1T t by the eight-to-fourteen 
modulation used for CD etc., the pulse width of a record signal exists from 3T to 11T. 
[0063] In CLV cutting, as shown in drawing 4 (a), the channel clock by the internal oscillator is constant 
frequency, and a record signal is sent out at the rate same from inner circumference to a periphery. 
However, in cutting by this invention, linear velocity becomes quick as it goes to the periphery of the optical 
disk original recording 1, since the engine speed of the optical disk original recording 1 is fixed. That is, pulse 
width of a record signal must be made small as it goes to the periphery section of the optical disk original 
recording 1 in order to make regularity the pit length on the optical disk original recording 1 in order to 
manufacture the disk cut by CLV, and the disk which has the sector configuration of the same fixed length 
namely. 

[0064] Therefore, the frequency of a channel clock is gradually made high and it goes as are shown in 
drawing 4 (c) and drawing 4 (d) and it goes to a periphery side from an inner circumference side. Thereby, 
spatially, the record signal of a fixed rate is recorded on the optical disk original recording 1, and cutting of 
CLV disk original recording of it is attained. 

[0065] As mentioned above, when recording a record signal on the optical disk original recording 1 which 
rotates at a fixed engine speed, the signal system reference clock of the integral multiple frequency of a 
channel clock is generated in the signal system clock generation section 1 1 from radius data and the 
engine-speed set point, the sending-out rate of the record signal recorded at the optical disk original 
recording 1 based on the signal system reference clock can be changed, and a CLV disk can be produced. 
[0066] Thereby, since the engine speed of the optical disk original recording 1 can be set up freely, the 
mechanical resonance frequency of an optical disk original recording recording apparatus can be avoided and 
set up, and a focal gap of a record laser beam and turbulence of a track pitch can be prevented. Moreover, 
since the optical disk original recording 1 can be rotated at a fixed engine speed and a record signal can be 
recorded, it can attain in the circuit where the roll control of optical disk original recording is easy. 
[0067] In the above-mentioned example, the calculation approach of the frequency of the signal system 
reference clock in the signal system clock generation section 1 1 is explained. It is necessary to record the 
signal of the sector configuration of fixed length spatially on the optical disk original recording 1 by the CLV 
disk. When the channel clock of a record signal is set to Fe and playback linear velocity is set to vp, the pit 
length L of 1T which are equivalent to a channel clock on the optical disk original recording 1 is expressed 
with (4) types. 
L=vp/Fe (4) 

[0068] If the CD encoder 25 internal clock Fr of the cutting signal-processing section 12 carries out by a 
times the channel clock Fe, since it will serve as Fr=aFe here L=a- (vp/Fr) (5) 
It becomes. 

[0069] on the other hand — an engine speed N (rpm) — it is fixed, and when recording a signal on the 
optical disk original recording 1, the record linear velocity vr (m/s) in the location of radius R (mm) where 
the record laser beam is irradiated is expressed like (6) types. 
vr=2 and pi-R-nu (however, nu=N/60 (Hz)) (6) 
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Therefore, when the engine speed N of the optical disk original recording 1 is set constant, the record linear 

velocity vr changes in proportion to the radius R of the optical disk original recording 1. 

[0070] Therefore, when rotating the optical disk original recording 1 at a fixed engine speed and cutting a 

CLV disk, in proportion to the linear velocity vr in the record location, the signal system reference clock fr 

must be changed so that the pit length L equivalent to a channel clock may become fixed. 

[0071] (5) In a formula, if the CD encoder 25 internal clock Fr (constant) is transposed to the signal system 

reference clock fr (variable) and the playback linear velocity vp is transposed to the record linear velocity 

vr, the pit length Lr equivalent to the channel clock formed of cutting will be called for like (7) types. 

Lr=a- (vr/fr) (7) 

(5) from a formula and (7) types, by controlling the signal system reference clock fr to become Lr=l_ optical 
disk original recording can be rotated by engine-speed 1 law, and a CLV disk can be produced. 
[0072] That is, it becomes vr/fr=vp/Fr and, therefore, is. fr= (vr/vp), Fr (8) 

It can express. Here, since the linear velocity vr at the time of cutting of a CAV disk is expressed with (7) 
types, if this is substituted, the signal system reference clock fr will be called for by (9) formulas. 
fr=2andpi-R-nu- (Fr/vp) (9) 

Nu=N/60 (Hz) [0073] Next, CD is concretely explained to an example about the range of the signal system 
reference clock fr mentioned above. In the case of CD, the channel clock of the EFM signal to cut is 
Fe=4.3218MHz, and this twice as many clock (Fr=8.6436MHz) as this is usually being used for it as a signal 
system reference clock. Although the playback linear velocity vp can be set up in the range of vp=1.2 - 1.4 
m/s, it is made into vp=1.4 m/s here. Although the signal record area on the optical disk original recording 1 
is diameter phi46— 1 17mm in min, let it be the radius of R= 22~60mm as cutting range. Although the 
resonance frequency of a mechanical-system part was avoided and it could set up freely, the rotational 
frequency of the spindle motor section 3 was calculated as an example used as a standard using (9) types 
about the case where it usually becomes **, 2X, 3X, and 4X by the outermost periphery, when usually 
becoming ** by the most inner circumference at the transfer rate of a record signal. Table 1 is a table 
showing the relation between a rotational frequency and the frequency of a signal system reference clock in 
the optical disk original recording recording device of this invention. 
[0074] 
[Table 1] 
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reconstruction of the cutting signal-processing system currently used conventionally, when an engine speed 
is set as low-speed rotation, and it usually considers as a rate (signal system reference-clock 
fr=8.6436iV!Hz: linear-velocity 1.4 m/s) in the outermost periphery (120mm of diameter D=phi of a record 
location) of the optical disk original recording 1 and is made to become a low rate by the inner 
circumference side as shown in A of Table 1. 

[0076] Moreover, although the cutting signal-processing system corresponding to a high speed is needed 
when an engine speed is set as high-speed rotation and it considers as a high rate (more than signal system 
reference-clock fr=8. 6436MHz: 1.4 or more m/s of linear velocity) by the inner circumference (44mm of 
diameter D=phi of a record location) of the optical disk original recording 1, as shown in C, D, and E of Table 
1, it becomes possible to shorten the time amount of cutting of a CLV disk. 

[0077] That is, since the engine speed of the optical disk original recording 1 can be set up freely, the 
master signal from the master signal regeneration machine 13 is more quickly [ than the usual chart lasting 
time ] recordable by considering rotation of the optical disk original recording 1 as high-speed rotation, and 
recording a record signal in connection with the engine speed. 

[0078] In addition, in the above-mentioned example, the configuration and processing which generate the 
signal system reference clock of the signal system clock generation section 1 1 are not limited to an above- 
mentioned configuration and processing. As shown in drawing 5 , a signal system reference clock may be 
generated by changing a multiplying ratio. 

[0079] If the calculation approach of the signal system reference clock fr proportional to the radius R of the 
optical disk original recording 1 sets [ the high-frequency clock of a crystal oscillator 15 ] the scale factor 
of d and the multiplying section to M for the division ratio of Fo and the 1st counting-down circuit in the 
signal system clock generation section which generates next the signal system reference clock fr shown in 
drawing 2 fr=M-Fo/d (10) 

Only the value of 1 for a next door and one M times the integer of Fo can be taken. 

[0080] In a microprocessor 17, a division ratio d is calculated from the set points, such as a rotational 

frequency N, a radius R, and the playback linear velocity vp. A division ratio d is (9) types and (10) types. 

d=M-Fo/fr=30 and M-Fo-vp/pi-R-N-Fr (11) 

It comes out and asks. 

[0081] Drawing 5 is the block diagram showing the outline configuration of other one example of the signal 
system clock generation section in the optical disk original recording recording apparatus of this invention. In 
drawing 5 , the point which is different from the above mentioned signal system clock generation section 1 1 
is in the point which computes a division ratio and controls the scale factor of the multiplying section 19, 
after incorporating the rotational frequency set point from the radius data and the host controller 9 from the 
record position transducer 7 to a microprocessor 17. 

[0082] That is, the division ratio D of the 1st counting-down circuit 18 is immobilization, and the multiplying 
ratio m of the multiplying section 19 becomes a variable. According to the radius R of radius data, a 
microprocessor 17 calculates the multiplying ratio m by (11) types, and asks for the signal system reference 
clock fr. 

m=(fr/Fo) -d (12) 

Here, it considers as signal system reference clock frequency fr=2piRnuFr/vp, and is referred to as 
nu=N/60. Thus, in proportion to the radius location of optical disk original recording, a signal system 
reference clock is controllable. 

[0083] Moreover, in the above-mentioned example, the configuration shown in drawing 6 may be used as 
other examples of the cutting signal-processing section 12. Drawing 6 is the block diagram showing the 
outline configuration of other one example of the cutting signal-processing section in the optical disk original 
recording recording apparatus of this invention. For 30, as for an error correcting code machine and 32, in 
drawing 6 , buffer memory and 31 are [ a modulator and 33 ] memory controllers. 

[0084] In drawing 6 , this configuration is the cutting signal-processing section 1 2 which used the storage 
which is computer-related peripherals, and uses data 8mm equipment, a CD-ROM drive, a hard disk drive, 
etc. as the master signal regeneration machine 13. 

[0085] In this system, since it is transmitted intermittently, the data from the interface of SCSI (Small 
Computer System Interface), IDE (Integrated Device Electronics), etc. are once stored in the buffer memory 
30 in the cutting signal-processing section 12, and are continuously sent to the error correcting code 
machine 31 and a modulator 32 through the memory controller 33 according to an actual cutting rate. When 
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applying this invention to this signal system, a signal system reference clock is used for the read-out clock 
of the cutting signal-processing section 12 and buffer memory 30. The memory controller 33 carries out the 
monitor of the amount of data in buffer memory 30, and the writing of buffer memory 30 outputs a command 
so that data may be transmitted from the master signal regeneration machine 13 if needed. Generally also in 
this case, the upper limit of the rate to cut is determined by the average transfer rate of the master signal 
regeneration machine 13, the access rate, etc. 

[0086] By the configuration indicated above, the optical disk original recording recording apparatus of this 
invention can produce the optical disk original recording which cut by CLV control, and the optical disk 
original recording which has the sector configuration of the same fixed length by carrying out the roll control 
of the optical disk original recording at a fixed rotational frequency, changing the signal system reference 
clock which controls a record signal toward the periphery section from the inner circumference section, and 
recording a record signal. 

[0087] Therefore, since the engine speed of optical disk original recording is uniformly controllable, the 
resonance frequency of the machine part of an optical disk original recording recording device is avoided, 
and the engine speed of optical disk original recording can be set up. 
[0088] 

[Effect of the Invention] According to this invention, in the optical disk original recording recording 
apparatus which records information on optical disk original recording, a CLV disk can be performed in a 
short time compared with the usual CLV cutting. Moreover, the mechanical resonance point of an optical 
disk original recording recording device is avoided, the engine speed of the optical disk original recording at 
the time of cutting can be set up, there is no excitation by engine-speed change of a spindle motor, and 
stable cutting with little a focal gap of a record laser beam and turbulence of a track pitch can be 
performed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of one example of the optical disk 
original recording recording apparatus in this invention. 

[Drawing 2] It is the block diagram showing the outline configuration of one example of the signal system 
clock generation section in the optical disk original recording recording apparatus of this invention. 
[Drawing 3] It is the block diagram showing the outline configuration of one example of the cutting signal- 
processing section in the optical disk original recording recording apparatus of this invention. 
[Drawing 4] It is the outline diagram showing the record signal by the optical disk original recording recording 
device in this invention, (a) is the frequency of the channel clock of the conventional CLV control, (b) is a 
record signal over the channel clock of (a), and (d) is [ (c) is the frequency of the channel clock in this 
invention, and ] a record signal over the channel clock of (c). 

[Drawing 5] It is the block diagram showing the outline configuration of other one example of the signal 
system clock generation section in the optical disk original recording recording apparatus of this invention. 
[Drawing 6] It is the block diagram showing the outline configuration of other one example of the cutting 
signal-processing section in the optical disk original recording recording apparatus of this invention. 
[Drawing 7] It is the mimetic diagram showing the configuration of the CAV disk in the conventional 
technique, and a CLV disk 

[Drawing 8] It is the block diagram showing the outline configuration of the CLV optical disk original 
recording recording apparatus in the conventional technique. 

[Drawing 9] It is the block diagram showing the outline configuration of the roll control section in the CLV 
optical disk original recording recording apparatus of the conventional technique. 

[Drawing 10] It is the block diagram showing the outline configuration of the cutting signal-processing 
section in the CLV optical disk original recording recording apparatus of the conventional technique. 
[Description of Notations] 
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C2) 

1 

9Mffimii&ici$i,>-c. muitT < xfm&k— s© 

e#t* ^ * zumicmszsemmmsm? * c <t 
imm 2 3 sasas i sffioytr ■< * fmssmyrmic 

m?m 3 ] nim. i sotwoi 2 fatst©^ ^ x 

asSB&^fcfc^T. lt[f2^SS»^as.^». USB 

S#Si. ftri2llf£SJg* o » i'tcS-^utrWie^T 1 v 
c > -c smm^m <om-^msm * a s^^fsfM 

Strife 1/ -CMBEflHWe&ST £IBi§Hl#£Jl£#K 

lifgagssi u -if tf- a ^^saurfifsa^x ^ * * jss 

i mm 5 ] mam a nmoic? 4 x vmssMmsmtc 

m&mmh&mfvviHDmmtiz* motion 40 
#«t*uh bfcfiSBJSSttfcBr&siiiiB*? * * fis 

[18*316 ] IS*314SD r iS*^5iBi8©^:7 x ^ 

«. itriBtfem^sr^diLfcirsBisit&aiwrgBiiiKS 

IS® & Z&m LT<£S&»i$l i> n 7 9 
S»JK94. iaiB^JS^T^OfcfirfBffiJSjSSSi'Ci 



*#HPF8-3 39 62 5 

2 

t *m*.1c1kT ■< X »JiBEflM(CiA>T . IHBft* 

i fFIBSBSg^fiS#Slt . ti!£L±T 4X9B. 

-ift- A©mfiBM«ffia*»e)^srr 

*lI&iB&££. 
[^©SMfflfjrSiW] 
[0001] 

(CD : Conpact Disk) . 5 — X (MD : Mini d 
isk) SSfclS. U-1f— 74 XV (LD : Laser Dis 
k) . •r^^Jl' • trf 5 * • T Z 4XZ (DVD : Digital V 
ideo Disk) ^©C L V? ^ ^ 4 X 

jsmR&ytr 4 x >? MRffaflEtcH-r s *>©-c**. 

[000 2] 

[fi£3fc©^] as*, jef^ftcawsof^* 

HIBIWWtti Urtt. ftiia— 5£ (CAV : Constant 
Anpuler velocity) fWfflWSt. 36 (CL 

V : Constant Linear Velocity) lffl®1j&1fi3bZ>. "Stf 
4 x i>Z$i&?Z>tcijb<&/t7 : 4 x irffi&tc&smmX 
3a0lt5J»BI?:*7f-f>l'iU CAVWSJCCfcO 
S^SilS*-?-* X?>kCAV7 : 4 clvsosik: 
«t 0 S ft ■£> 3t f= ^ d 1 * C L V 7 s ^ ^ * 4 r * i . 

Sft. CLVf^^BCLVWISSWST^yf^i' 
§ft&. H7tJ. CAVf^Xi'iCLVf^i'©! 

07 (a) BCAVf< ^d'-C*'). 07 (b) 
BCLVf^J'T*5. 

[0 00 3] C A VMMBfltirtti*. 365* » d'llSi© 
HiEftiES«:-SK:L/-CIB&r'5^ ; C*5. CAVfW 

w&mfimit£vw&utcCAV74 xftt. H7 

(a) JCwr«fc5«C. %?w X»£BC3-&£X£:/ K 
[0004] — C L V MMSH&ft&lt , %?4Xt> 

icmstr ssBSi u— !f tr- ^©flra-c©*? ^ ^ 

JECCOTSBHtri^ffi-ca*. -5-©C LVM2BIB 
iK&StCtOHjftl/^CLVf-f Xi>a:. H7 (b) Cc 
«fJ:9{c. 3tf r -<^d'©^M«:S»3-5e©Sa«ii«Si 
«;«J:9(CB»mi (*8E«:J:-9rHe»*Kil. 1*3® 



C3) 



9$igjP8-3 3962 5 



Tcfw * *±©SBS§4f&K**— STCfcSfc*. yt*r<X2 

©i'©&s-cfesa^-S4^*5S«Rt;-c*-s. c© 

CLVf ^X?tt, §R IfettsSI©^ - ^ > ~> + -ibft x 

[0 00 5] — fiftCCtefiStl-CVSri hf-f^i- 
(CD : Compact Disk) -?>5— f (MD:Mini Di 10 

sk) ». &mm&m<DM#-c$>ztc#>cLV7 : -i zz-c 

Ob*). Ste. lfefcl?£E©U— !f— r-f ( L D : La 
ser Disk) ■fc>? t S'£.>l'f f^fw XJ* (DVD : Diqita 
1 Video Disk) ^OV?* • f-fX^tCLVf^i' 

[oooBiiastt. fiejfcsajtcisws^-f *i>m& 

(ri-C. UJftfwXi'lIgL 2tt*->f— ^Jl/. 3tt 20 

aias. 6mmum^. 7 8««*£ 

"7-S0®giJ. 1 2tt3t7 7 7 L -^>^#«iSS5 > 13B7 
X 2 m^m£&, 1 4 J** 7 f -f > tfyt&gb-CSy 
[0 0 0 7 ] 08K*Jti-r. ft?* X^MfifB&gg * 

v = 2 • 7T • R • (N/60) 
m&SfcNKT3UTfi?< (2) SJJCfc^tCftS. 

N=6 0 • v/ (2 • x • R) 
Lfc*oT. CLV©|^§§^fcfcl,>TgliIg:&— JE 30 
{c^otcti. xf> Kil'*-*a2©lHllESfcN* > 
(2) 5SlKL.fe*i-5-C. *f-f^?Ml©^RK5 

[0010] SOWi4H:. tS*£&*n ? *#i£SP8 

xe>F**-*»3*B(ES-liS. 
[0 0 1 1 ] WMtfifVy ^^Si58(i. **Fn>F 
n— 59*»6«»S*i SKauOUEflKCJC c TBIEMflP 

-*tca£-3i,»T\ Tfc-r .< x^jjis 1 ©iBsau-tf £-a 

©RBW&g-C©^^*^ flrtc-Si ft & «fc *> KSJ*S 

[0012] a** fmmbsi*. jtf-f 
g 1 com&ftfaic&ti) $ # s /c*©t3tft8lST hi>. x^ 



Ji#tcBMHt# tear * « ES 

U— !f X *HSS 1 ©¥&#faK»«rr * 

*->^-:r;l<2 ^5EFSC 
i. jfeTw^MBC*;??-* 4*><E>©IS 

[0 00 8] ifcfw *i>JIgltt. XK> Fj1/*--*W 
3©$->f— r?'Jl'2KKSXtt^§n. tt>Y)i> 
t-^SSfCfcQBG***. CLVmnBA«£'Ci*. 
Xtr>Ffl-=e-*»3tt. lRE*0(SlSP43{pe>©@fKSaS 
tct% 1 tCj^T*i2»U---1f tr 

-A©^s*tta-c©*7=v^i'jis©«3ig*i. ■stc- 

1 OB4EK». SI 7 ( b ) tC^-T <fc 9 tclft* {Clg < ft 
[0 00 9] cn«raSrr»*T£. 0<eRNT|l<ET-5. 

afef"-* xi7H8i±fcfcnt. ia®u-if-fcr-A©M 

«(4S©*S=£rRi-rit. £lgv» ( 1 ) 5SX*$ 

(1) 

(2) 

i. fiSEmili§ : Sr«te£L'r$->7 i -^2«:ig;iij$ttS 

[0 0 1 3 ] ISiiHiEifctH^B:. *->f--^Ji/2 3ftJ 
X^JlSl©^a^InjCC^«iU/cffilit«r. ^v-^ 
F»t*8B5 tCKWfc 'J -r^^--7^«rffltiT»SK:^ 
WO. * cj 7 ^^gp 8 icmar 5. c©ffiB«l 

«l±©*Sfi«iLT*Uirt-*Ci*«'C&. C©*^ 
^X^MSlO^Sx-^^rfeitC^ ^t>F^*-if 
^3 ©HiESUffll^^ ^ Ft5»5P 5 OWMOSieff o T 

[0 0 1 4] ^ttWaSBett. *XF3>hD-79* 
f>©F7^f 7 ?Kgft£flM*%? cj 7 99tBeM* *> 
6©^«j^mi'0 7 ^tcS^ir^rmbHM^&tt 

i, ma Fimii5K:mrs. ^tt«asi<t#«. f 

v 7 * 1 7 ^S/StiK: <fc ») S23E S nfc Y =y v t> b* 7 ?■ % 
— Stc^oi^K^ WK»^a7 9ft£*8 3»>5CDBIE 
*H»*n-7ffce»l/C. ^-©[Hi^»lcJttf!lL.T^7 
-f FflMtW 5 ©^»2S«rS«ai L r V» *. F 7 7 t> f 7 



5 

v s = P * N/6 0 
[0015] 3St> -?**m&2 4 

mffif-^ DAT (Digital Audio Tape) , CD, C 
D-WO (Compact Disk-Write Once) 9#s&£« 

[0016] i3v7-<>>?m^wm \ 2B, 

[0 0 1 7 3 *?f^>y«Wll4B, *?74>9 

Si &CfB&T*fc<E>T£>&. E«U-1f*aBCCtt, Ar 
!f (U— !fi£fi0. 4 57 9 urn) *fc»U V 

EftU-lftr-Att. EO (Electro 
cptical) SEB»*fflC*TE«t#«:j6CraaCPS 
ft. X ^Jd& 1 K*«C— S©Efc«r«o«fflI ( 7 

tfflESft, jfefw x*J5»lfcBB»U 

[00 18] ^HWfBWl Ott. #9fw>y##» 
1 4 J: 0 *r * * ^HS 1 SCWM? SIB® U -If tf- A 
(D U -If V - £{W® T S fe £> 5 . 
[0019] C Ct, v -r -r 

josa* i 2 o^fiER^stcotir , b 9 mm 1 o * 

«C»T*MtcBMirr4. 0^Sa®a54<D«fiER^«StC 

©«BB«fiE«r*-r^n^*BIT*5. CCT\ 15tt* 
BASS. 1 7t*vf *n:7a-fe*1f, 18fit#l©# 
MS. 2 0 ttft«It«B. 2 2ttn-^*X7 -f Jl/* (L 
PF : Low Pass Filter) . 3 4 fctHSESHfetBS. 3 5 

[0 0 2 0] H9CCtel>T, EIMM*MHS7 j&»6©¥ 

ft*. 

[002 1 ] {£fBit£2S2 0 it, *tf> FJl"*-*«3 

■*<ra*r *. -£-©ftffigM{f #t*L PF 2 2£CJ:D V 

> FJ«-*3 6CC#l»Sft*. Xt*>F;^-*3 6 
<z>B1BRl£. HIHR*a»3 4"C«4^teilK?n9^ 



(4) $$IB¥8-3 3 9 62 5 

6 

(3) 

[0 0 2 2] @ia^UiS34it, * tf> FJU*-* 3 
[0 0 2 3 3 3MC, 2©*l3c 

rwbwc-wthi ot»(r*r«w-rs. hi ott, 

iBWCotrcHl 0Ml,>tlWUClMST5. 

[0 0 24] SI OCCfa^T. "r^*«^W*«13 
tt, *x Fn> hn-^9 3!p6CDj§^CCffi-5-C, 
MH*2 4*W£U 7^>«%BJ*«. vx^fi-^ 
B£«l 3 3fce>ffi#Sftfc"***«#tt, CIRC (Cr 
oss-Interleave Read SolomonCode) fll^& 2 6 UlXjj 
$ft, ^V^-U-^^S^SOtTiE^OffltlD^J: 
£ft& e E FM (Eight to Fourteen Modulati 

20 on) SBWS2 7fcA*Sti, 1f^3-F»fife«2 9*»6 
<DV7x- FaWUOSft* EFM^33;*ft&. EFM^ 

4tCfcB;fr£ft£. CCt, Cft6<DC I RC??^§*2 
6, EFM^S2 7, ifT'n- FX£82 9B. *-f 

S>^^£S2 8tt. rtflBU8B3 Ifrhvm 

[0 02 5 jffi*tt. 6Lh©J:5a»l««cJ:0, CLV 
30 M0EA^r. fiP^, — je«a*rHWW»s*irt> 

^f^^HSnc, >^fg^®SSPl Zip 

tz><D—m<D U- F OieSiMl#^IB&T S C t (Ccfc 0 C L 

[0 02 6 ] 

[^^Ocfc^it^] mIiBU/ct£3fcCDCLV 

Itv «*5*. CD<Dii^3Hz-l 0Hz, MDO«^ 
6 H 2 - 1 6 H z OI5HrS{br S. [hI^Kcd^ 

40 ib«c#-3-cwftaisfcSEffcfs. 

[0 0 2 7 ] SWi^SE^^ttilStt , i?vf-4>#ifi 
iitpcct¥r>t: (^JBccioj*>^K:ffi-3"C> , *^«cil<«c 

[0 02 8 ] BIEHiKRO^btt, 76^ -r ^ ^J^sB® 
^OStSSP^O^I&SiKStO^bi^r), atfiSP^O 

Wai2»U— !f l^-A©7 a r-*X'i*ti4>, £fcT 
50 v^CTAhaWtD*. 



[0 0293 tlllBSEttSJtPJOM^K:*?, 

ajkcm^-c. [3iE&©£ft*#**<ft»K mma 

[ 0 0 3 0 ] CLVf^?Off-( 

* c z&tfitmicmm? •siasi u— tf a©? * 

[0 0 3 13 

©uSE&risBKU ^-r^^jmtcjrati/r^-seii 

1***»&*<*»»*n9**4tfU Mim»a 

[0 032] Sa^2ieiS©*S9§tCfcl,>'Oi> 

[0 033] iil^i3is«©*^tctei,»r{j. 

2.. 

[0 034] »3ai4Ett©*»9IK:tej,»rtt. 40 
^»TEHHW/I©«**»*n9i»«6£TSfl» so 



^^8-3 3 9 62 5 
8 

**** n » . ft-*! JfcSil* n 9 

<=> oEomtcs-^-c u -if tr- a 

[0 03 53 **. »*315fBtt©2t:»?SK:«knii. » 

T****** x^JSS©^S(cJt«0-CJfeKW{cW< a 

[ 0 0 3 6 3 IMC&6ettQ**M!tC.l:til2. HI 
3^5 4 K OlftjjS® 5 letSCD*^ J X? JSSf 2^»iC*J 
l»-C. flmfiSVfa 9 »JK£*Bti. tttUWCttfU 

-3UTf6mga»6©ffiSi£*a 9 drfcflfli/TffiHSSS 
a 9 4>££j£T57>JSaSc!: . *MHrc£atsfceH 
i£3Sig*n 9 *£{4ffl • b 9 * • ;i/-^cc«t»)jHSU<s 

[0037] n^miiZlS,ax^^ic%s\.>xvt, 

a * fBmtcsmt *flr#«ww 
mm v -cir^EA — tf A©^#tas*6^B5Er 

[00383 

tc«fc oae^ifn 9 ir«:it;cr-«<E>H«RrBK 

x^m©^ttCC±53£f : ^xi'|^tcMTSKjSl — 
1ft-A©JlKffiS©^«Jfitt. ^tt}^e«:<tO«IHl3 

<xt? JSS±©S3^ft{B1t« i*f^* Jlffi©I3fc» 

- h 9 -r •< > if * Vt 5 C t K. «fc 0 C L V ? -f X * % 
[0 0 3 9 3 CiatCfcO, ftf'w X^J^?:— 3£©@(5 



(6) 

9 

[0 040] i/c v Z2Bm<Dt}y?-4>tfft<D 

[ o o 4 i] *fc. %f 47,^mm±<Dmmmtim» 

[0 043] 20 

TBMHTS. Hltt. ^iHCCtjW**^^ <X^lfWE 

r. lfcH6^-t**JS«, 2tt*->?^-:/Jl\ 3ttX 
b'>FJU^-^SB, 4ttB1HttmL 5tt*5-fFW» 

[0 044] HlCCiJ^T, Tfe-r -f X ^SS Hi. Xt' 

[0 04 5] X^-f F1MMS5tt % TEf^^MHC 
COX^-< F«*355(D^fc'>F^-^gP30^ 

aba. ^tt$0®siJ6^?)«if&3n^«i$fl®ifi^c<to 

[0 046] ia^ffia^ug7 * tr> F A**-** 
3 7 A FflMMF 5 CC«fc ot36f * * * ffite 1 cd^S 

[0047] tS«&^ u * *IS£SP8 » % X tr> FU>* 
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10 

o v * i . F««»5 <D&fttnil£ 

-f FtS*^50^ttiESfe@i£SltCcMlCL,-C-SCD^lti 

[0 04 8] rt?-tm» 1 0 tt % !2ilH£H8WJ§7 K 
*r£fc<D"C$>£ e CAVWllPE»CC*5C*"CBIOftS©E 

smm&mrzm^. a x>?m& 1 <Dfom&hft 
ffigt^fflS7^e>cD^af !r -^ccs^^x:, jfcfwx* 

[0 04 9] fs^^n^>7^gpi Hi. §BSMfcfi& 
fflS7*»ecD^a7 :r -^i^X h=2> ha-^9^6CD 

[0050] *y*-^>y»-wiaa»i 2». *7^^ft 
3^6di^$ti/c-7x^ft^, B?fsoS!ia 

FM^5, (2/7) SBI, (4/9) RBI, (8/1 

T^SEFMSlBtWil/TiE^*. 

[0 0 5 1 ] iJv^JZslfyt&BM 4tt. iiv^A^V 

mmnmd® i 2 •cisK s n/ciB^ft-^^ . ^ ^ jk 

fil CCS*l2Si-r^4>CD-C^^ e 12liU-1f^®K:ti, 
T^=f> (An) U-lf (U-lf&S: 0. 4579 
Mm) ,*fctt, ^ ! J^h> (K r ) U-lf (U-lfSft 
fi: 0. 35 1 Mm) *l>Hn»©*tftU> 

»U-1ft-A5i, EORB8S*flHr^"CE»fi^«:iCC 

[0 0 5 2 ] CC-C±E»Ji»D9%, «#»^d?r^» 
^95 1 1 i^^T^-r >yfi#JSI»l 2CD«6£5tD : «!iS 

i i {couria2*ffl^-cKwri. H2tt, 
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fU^zHzvVl 7. gn©#&gl 8T«tfiE3tt£. 

1 g jja^gur* o . mu&®m z o . *Effl®%mm 

(VCO : Vol tape Controlled Oscillator) 2 1, L 
PF2 2. 3r2©#JSg2 3-C#fiX<*tt£. 
[0 0 5 3] S2IC*jUt. ?KS^II1 5(J, 

LfcJS«£t©{SJSj£Sig* r 3 
>Ha-79«. 3£fw*f JKSlSrIIIiteStfSlliiSfc 10 
fcKSf S3S«4a^WS 7 *> *><D%r? -i * t MS 1 

©I2&u— !ftr-A<Disi4i4»4^r^f r -i'tt. -7 
<{ fa-fu-kyyi 7tclR0jiSn. v-^ja^? 

f©#m£SHit/. f 1CD»HS1 8 tcfl-jgitfc-fe 

&l©#Sgl 8te. v^D^a-fe^lM 7 
*aP>fl>»m«:iEC--C > *HJ6mgl 5*»6©iSHifti' 

[0 0 5 4] ^©fija&Sif^n Sfigg51 20 

tttBa f;l>-:7' ( P L L : Phase Locked Loop) "Cfli 

Bssns. <ga»SJsii'C3^i'«fitffljt®g2 o tc«t& 

Sft. {4taJt©g2 0 ttfi^SiSi' P 7 ?iVC02 

©fiWB£Jt®fu •e-oertB^^t^tB^r?.. lpf 

2 2 ttfita^M<t#© y -JAsfSLftzmiu-cw-ifut? 
z>. v c o 2 i «A*«BEtcit^ utcm^mmm 

j§g 2 3 tc «t o m&v&fBtt icttm? zftmtt-cftm s 30 

ft. {»BJtlfS2 0K:*g®-f*. C©»fg8|51 9©fi» 
{4tiib©S2 0{CA*$ta4 2o©d7p-, 

*©fitffitf^«r& < -r «t 5 fCfl& < . 
[0055]^K, *yf-^ ^ft-S^SlSfll 2(COL> 
-C. CDtC*s^5*7T--^ >£*fc-«»J6©»£$r0»&l,-C 
H3£ffll,>-C3iljrr£. H3tt. ^WMfcfw * *H 

©SBSfltfiSt^-r^'o^i'B-cabS. B3tCtot,»'C. 2 
4tiv*£&tt:. 2 5tiCDx>=i-2 , T;&»). 2 6B 
C I RCW*W. 2 7tiEFM£PSS. 2 8tt*-f5> 40 
y|S£g. 2 9lit^3-FSSST*5. 
[0 0 5 6] H3tC*H,»T. *<f-^|?£« 1 3 «. 
*Xha:/H3-*9KJ:0l«BStl. vxitlft2 4 

d. CD-woa§W8i/-ci,»*. 

[0 05 7] ^* 1 3*61ii*lhfc7^ 
£{f-^i;£. CDx>3-$f2 SCCgSgiltt*. CDx> 
3-«5tt CIRC?HS2 6, EFM^SSg2 
7. ^^S>^^g2 8T«fiS3nS. W*OT 
tt. C I RC^-Sfg2 BKAASti. -f>f-U-^«t 50 



«fB8¥8-3 396 2 5 
12 

«ROTH*)riEW^©fllB*«:8ti*."*©«. EFM 

S33S2 7«:A^lSnS. EFM£38g2 7{CA#S*l 
fevxarg-^tt. i^ri- F#fe£g2 9*6©-9-^3- 

##m\ 4(cm^sns. 

[0 0 5 8] Ctt6©CI RCflM|g2 6. EFM^Si 
§2 7RC/^3- F3fe£g2 9tt. */s:^|fe£g 

2 8*^6©sasiiffiia'a ? >a'«:<tofWi. 

BjJ'JStfl 1 ft Sff-^SiSSi' a?* 

tt. * ^ s>^S2 8tcA*$n. af^5>^*^ 
g2 8rti. 0ydSftfc»a9»«Stttc&arci$K& 

tiUfcCCj:!). 33iP6>©-7X*«#«: 

[0059] ±s2»5Scctews&JittfPtc-3i,>-c:. m 1 

SI 12. ^K>F^*-*®3©*->f i — ^2K*t5 
^Sn. «S«5i*n**le£aS8©!llEglg*P?£'ec 

»>J6S»BO|«W?B»>B, X*<f FMMB5 

[0060] X7-f F®«gC5 ©^ttfiii. s2i*{iLffi^ 
mg7(c.i:r)^UiSn. ^ * i ±©se^i — 

[0 06 1 ] *y7-^>^3t^S|J14». t)v7-<># 

U-1f36iH*»6©E»U--!rK-A*. EOS3lg«:ffl 

[0 06 2] S4tt. ^HWCfcttSfcfv **flOHB 
iiSSCC J: SiSSiHi-^?:^rSfBS«3Ca-C* ( a ) 

S>0. (b)tJ. (a) ©9 ; + >4.JUi'a ■? i»CC>trt-4 
I2^{t^r*«). (c) i**MBtcistt*?-»-:'*Ji'» 
n » ^©SjSa&r* . ( d ) (J. ( c ) ©^^>*Ji/ 

fl#©e&g#JS&&-C& ft 7 -r » a 9 » MIB« 
lTiT-Si. CD^CCffll^nSEFMSlSS-Ctt. 82 
«S©-^©A^«B3 T*>6 1 1 T4r??s-rs. 
[006 3] CLV*?f ^ >^©i8-&. S4 (a) (C 
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* [0066] ChKit), ifcfw * 1 ©I!i3»£ 

SaWRfire* X *Hgffiiag»©«8s 

if tr- a©7 * -*^rn* h 7 ? * t ? ^©sui=&i» 

[0067] ±EHi6FjtC*>-^-C . fi-S|Si* o v Z&SL 
SB 1 1 -C(E>m-^S*gi»*n ^ f<0SjS»O#a^«:-p 



10 



13 

[0 064] -€-©/c8b t 04(c) Si^Ta4 ( d ) 

>*.>u*p v i^omm&i^ tcns< i/tif<. cncc 
«t o . siawK— s u- h (D&mm^&ytT < * * its 

[006 5] ti±©«fc 5(c. -saiBBrriiiErs^ 
IK. ga^#*SHgi-r5i*. ^lf-$ 
£®S^^ffi*>6fl-sf3ii'n?*|fe£3Sl lTft> 
*jl/*n ? f ©SS&teS&SfcDft^&giSi' d,^4 

SSL. *<Dmmmmt>uvi?K.m'i\.*x% j fA 

& 1 KI2ii^€,^S{t#©^Ui U- h «:^{tS-&, C L 

L = v p /F e 
[0068] C CT* ?f ^ ^ft^flJiSB 1 2 ©C D 
X>3-#2 SrtSPi'O 5. *F r#. ? + ls*)Vi?U »3K20 

L = a • (vp/Fr) (5) 
ifc*. ★»Sft"C«,»**aR (mm) ©ttB-COE«iBMtvr 

[0 0 6 9] — *. iGKN ( r pm) — JET^fw* (m/s)tt. ( 6 ) 5£©J: 5tC&S*v*. 

IKOTtBIti 1 3? . fESSt U— !f f- 

v r = 2 • tc • R • v (fc/cL, i/ = N/60 (Hz) ) (6) 



3**F e©aSif5i 



(4) 

Fr = aFe£ft2>©-C. 



A-9-C. X*JMSl<E>BtaRN£— 

[0 07 0] Lfctf-a-C. £9 r -rX*JRttl €r— «©S 

i&SJr^tc, -€-©iaSHaB-C©S3iSv r CCJtt^L-CTilr 

L r = a • (vr/f r) 
(5) 5££ (7) 5£«fc9. LT = L£ft£J:9(cfe9X 

f r = ( v r /v p ) • F r 
-O^OfiBIKv rl*. (7 ) 5Sra<*tl5.©-C, C* 



[007 1 ] ( 5 ) 5£tCte«,»-C, CDx>a-#2 51*9 
SB*n?*Fr ^••fWRIHIftisf f r (£ 

8) CC. K£«UEvp«EiMRSKvrtcB*i|jL« 

30 *vf-^>y{cJ:»3Ji5R£StiS^i'>*Jl'i'n'7i' 
tcffliji-f 5b"? hgL r#. ( 7 ) S;©«fc 5 {ofc«>e>*i 
5. 

(7) 

[007 2] tttt)%. vr/f r = vp/Fr£«t 

awe. 

(8) 

*h*KXTS£. flMWR**i'n**f rtt. (9)5£ 



f r = 2 • 7t • R - v • (Fr/vp) 
i/ = N/60 (Hz) 

[0073] ;xic, m&i,tcmmFMm.f n ■» * f r © 

«H«C-3l»"C. CD*«tcm*«HC|»Wr*. CD©*g 

ti. Fe = 4. 3 2 1 8MHz7*C. jlfiT. C©2fg 
©?n^(Fr = 8. 6436 MHz) 
?n5?£UgfflltU?>. W£mim.v Pit. vp 
= 1. 2-1. 4m/s©ffiBriS5E5Jf)6/c#. CCt 
tt. vp = l. 4m/si«. ftf4 *£Mgl±© 

kx. »J Tli, S/h-CiSS* 4 6—11 7 imT* 50 



(9) 



*»f v>^EIiLtlJ*SR=2 2-6 0 m 
mi«. ^f>F;U*-^g|53©laI^a:«. ««3iS& 

an^-rii^ 2^2. 3{&a. 4fs«i 

ft*»£CC-3t»T. (9) 5S?rfflorH«L^c. *1 

^^©^T'^^i'jisiBiiiSiatcte^r. mEa 

5. 



[0 074] 





05 


(9) 

* * [«n 


16 




ef»fii«a»^n-^fr ami) 




Esie&N (rpm) 


4>44mm 


4>1 2 0mm 


A 


2 2 3 


3. 19 8 1 
(0. 37«58> 


8. 64 3 6 


B 


446 


6. 3 0 9 8 
(0. 7 3«SD 


17. 2 8 7 


C 


6 0 8 


8. 6436 
(lttSD 


2 3. 5 9 7 
(2. 73fff5S) 


D 


8 9 2 


9. 5 0 8 0 
(1. lfffi® 


2 5. 9 3 1 
(3«S) 


E 


17 8 4 


12. 6 2 0 
(1. 47«») 


3 4. 5 74 
(4«J© 
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[0 07 5 ] ^l(DAtc^T<i:^tc. @ISK« 
{SMbBECcHSEU ^^^JMICWW'HS (IBttffi 
gCDfiSD = 4> 1 2 0 mm) CCfc^TaSTU- b (fs# 
SSi^P^f r = 8. 643 6MHz :«SK1. 
4m/s) iU rtJB«TfiU- hi«cSJ:5«Cl/?t» 

tt&fc*. 30 

[0 07 6 ] £/c, *1©C % D, ECCmTi^tC, B 
K»**aiall6K:ttSU, 3tf^»l« (IE 
m&a<D&&D = 4»44 mm) T*U- h «s^^Sffi 
^D?M r = 8. 6 43 6MHzfiLh:«aKl. 4 
m/s«i) tl/fc»^B, iKI#l£©*7 7?w>y« 

[0 0 7 7 ] o^O, *^-rX^fl»l©@Ba»a:iA3K 

f r=M-F o/d 
ittO, F o©M«CDSBK»cr>l©ffiO*Wt)^4. 40*¥&R, 



[0 07 8 ] &*>\ ±lBWIW«:*jir»r. «*fi*n * 
[0 0 7 9 ] S2CC^U/cft^Sm^n 



(10) 

si^iis v p ^cDasffi^ zamtt d tit* 



[0 0 8 0 ] ^n^D-fesrlM 7?ii, ★ 
d =M ■ Fo/f r = 30 • M 

) 

[0 0 8 1 ]I5lt ^M©*^^ ^^J5R«EflSSIB 

«^D7 1 1 i*Bl!T&jSM:, IBlitfiB&ttJ 

S 7 ?> CO x - £ <b * * h n > h D - =7 9 6 <D g| 



F o * v p/7c * R 



(9) at (io) *,to t 

N-Fr (11 



[0 08 2 ] 0 , All ©#HS1 8CD#JSi±Dfc£@ 
(11) 9»«Jtm*If*U n ? 



CIO) 

17 

m= (f r/Fo) • d 
CCT, mmhSmtVyZfimtlf T = 2icRvF t 
/vpil/. v = N/60tt4. CCDi^tC. 36-?^ 

^^©^ffiSKtbflur. ft#3igfg*ci7** 
mmmm 1 2 ©ffe©ni6e!i£ u, B6 K^r^s-c 

ZTfrr-mvirm-Cibi. B6Kt!l,»t. 3 0tt^»7 10 
r^*y. 3 Hi^08IiEf5^S. 3 2(3:3318. 3 3 

[0 0 8 4] SetCtJ^T. JlCD^fiScB. n>tf»-* 

aSE 1 2 0 . f-$8mmKg^CD-ROM 

3iL/fcfe©T*2>. 

[ 0 0 8 5 ] C<Di^Xf-A-C5i. SCSI (Snail Comp 
uter System Interface) , IDE (Integrated Device 

Electronics) ^©-f — 7 * -Tsfrh&f— £ttBr 20 
S£WK:i*ft Snifcfe. — H ? 7- > ^ft^-SfiSgB 1 

-7 3 3*/M/T, ^PS©#7 7"-< rtCj£t;-C 
a&fcJtCgi')iTjE??#§3 1 . S!S3§3 2^£3£e.*i 

ifmm&W&l 2t'*v?TJ*:V 3 OCDS^mixi'n 

7*cc. {soffit 7 ^fcfiyrrs. 'W7T^t 
'J 3 OfDS^iiWJ. jt*ya>H3-7 3 3#^»7 

3fr67*-*£iS£-r£«l:9«:fi%* 30 

m^rrs. co«^t. -astcvx^<t-^fi^«i 3cd 
t * se ©±eb s n & . 

[008 6] feLhttfBtSl/fctilfiSEtc J: 9 . ^tmox/bf 

&T-2>C£CC<fcD. CLV«HSPr*»f-^>y*tf-5fc 

f'^Xj'JBKfcfHHrsCi^-C**. 40 
[0 08 7] U*dfi-»-C. *7*^X*JiaK)BIHBt*- 

[0 08 8] 

[»93©»MiJ *»?8tc«fcti«. 3fc7*-f**JSaSK:1t« 
mm-thltr-i Xi>m&i3S%8iXltie^-C> CLVf 

S©HIE»S:. 3ef s ^X5'JM8EflaaB©»«»J^aS^t 50 
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( 12) 

*atrcwer*. x tr> fa*-* ©SiSB^fctcfc 

5 v *tr7 7VDSUi©4>£(,>. 3?5£Lft::<7 7 7W 
[BlBOMtttlHB] 

[Hi] *Mtcfett&£^4x*MEKira>--Jt 

[02] *£SW©3fc7^:**Ii^i2§§^K:teC>T©# 
li-aj f^tSP©-lltePJ©«DS«fi£ : fe^-r^n 7 * 

[03] ^^©tct* -f * *J!gI3lifc£gBK:*$U-C* 7 

>^^sa5©-^*&w©m«tfiR ; &^'r^o 9 

Efftft*ttimmft3B'CJbS. ( a ) «. fi£3fe©C 
LV©)®©9 i + >*A^Ci7 5'©S«[»r*»). (b) 
fc£> (a) ©* + >*;l'*n7*{C>ttr£S2iiHi#T* 
»). (cH3*36i8KfcW*^ + >*JU*a7*©jg?K 
»TC*»). (d) «. (c) <09--r>*Jl>#X2v9Ktt 

[05] *^©7n7 t ^x^mi^iaastcti^re-^ 

[B6 ] WWOftf^ * »JISBNkKKfe*sl»'C* 7 

[07] «£3HKW(CteW5CAV7 t -f ^JiCLVf^ 

[08] fi£3H^K*W*CLV3te7****Jira«« 
{■©*08«flE*^r^n 7 *0T26*. 
[09] f&mffi©CLV3fc7^X*Jl^Ei§M(Cfc 

[010 3 ffi*^OCLV%7%x»fl(&EMttS:tc 

*«,»"C * 7 *■ > y{t#®ffigP©«B5*fi£*^r 7 



1 • • -it? -< * t> em 

2 • • • 

3 • • • Xf>FW- 

4 • • • 

5 • • • X7-fF«W 

6 • • -mumm 

7 • • •§B&&B&ttJS 

8 • • •a»Q7> 

9 • • • frz ha> r n 

10 • • • >*y-1im& 



(11) 
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20 



1 1 


• • • fs-^S^P ^ 










2 6 


•••CI RC?9Hf 


1 2 


* • • ±) aI; V 


8 








2 7 


• • ■ EFM333S 


1 3 


* • • vx^ff-^-S 


2 8 


• • • 5 






£S 




1 4 


• • • io y y~ <t Zs £f 


2 9 


. . . -tf^n-H^ 






£8 




1 5 


* * * tKbb^HHiiI 


3 0 




1 6 


* • • *SSP io 


V 




1 7 


• • • 7^^n^a 


3 1 








§ 




1 8 


• • * $B 1 O^SS 


3 2 


• • - 


1 9 


• • • Mf&aj 


33 


• • • 3> h 


20 


* • • mams 






2 1 


■ • • vco 


34 


• • • aiaKwus 


22 


• • • LPF 


35 




23 




36 




24 


• • • v**«f* 






25 


• • • CDx>z3 — *20 


37 





[HI ] 



A 



-4j 



1 4 



z 



1 0 



9CKBEI 



3t e> 



X 



<^ l ^> VMM 



► 5 r 9 tfy^M- 



Wftft?T>9? 

JttS 

A 



(12) 
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[02] 



















tttflS 



m 1 a> 



«tt?o??Fo / 
1 6 



2 0 



2 3 



^ LPF 



^ vco 



e*^ d » * 



1 » 



,fff mis 



i i 



[193] 



"7" 



2 4 



A 



t 



CIRC 



2 6 



Y Y f 



X 7 i 



\ 



14 / 



E F M 
KB 8 



ft & « 



J< 

ft £ ft 



* * V 



C13) 
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[04] 



(a) 



(b) 



ilUUll 


fUUUL 


pjuij 




8T 


.4 T 


ST 





jipuinnnnj 


[UUUUUUl 




9 T 




(d) H 

L 



pill 


» 

[Mil] 




piuii 


1WM 


11 


AT 


4 T 




fi T 




1 C T 



[H5] 









tfcffi* 



i IB 



-1 7 



Jttt* 



^ LPF 



vc o 



0?*? o y ? ft&fl 



1 2 



$$H¥8-3 3 9 62 5 



[H6] 



1 4 



n & m 



v 



A & 0 



^3 



a & a 



1 2 



X 



± * B 




(15) 
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[138] 






8 





■^1 * l 



»B6 




(16) 
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\ 



■ C Dl>a-J' 



C 1 RC 



20^ 



CPU 



t7a- K 
ft & « 



EM? 



4 



* * a 



7" 



